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CLAIMS 

t . A polynucleotide encoding a protein that comprises mycobactenmn paxatuberculosis 
acyiase (mpa), or a fiagment or homologue of said protein, said fragment or homologue 
5 having mpa activity, 

2. A polynucleotide selected from: 

(a) a polynucleotide comprising the entire nucleotide sequence set oat in SEQ ID No* 1 

or the complement thereof; 
10 (b) a polynucleotide comprising a nucleotide sequence capable of hybridising to a 
^ fiagment of the nucleotide sequence set out in SEQ ID No. 1 , the fragment having 

S} flic nucleotide sequence of nucleotides 210-1335 of SEQ ID No. 1; 

W (c) a polynucleotide comprising a nucleotide sequence capable of hybridising to toe 

complement of a fragment of the nucleotide sequence set out in SEQ ID No. I, the 
^ 15 fiagment having the nucleotide sequence of nucleotides 21 0-1335 of SEQ ID No. 1 ; 

** (d) a polynucleotide comprising a polynucleotide sequence which is degenerate as a 

q result of the genetic code to the polynucleotide of SEQ ID No. 1 or a 

gj polynucleotide of (c); and 

£3 (c) a polynucleotide having at least 80% homology to the nucleotide sequence of SEQ 

20 ID No. 1. 

3. A polynucleotide according to claim 2 which encodes a polypeptide having mpa 
activity. 

25 4. A polynucleotide according to claim 1 or 3 wherein the mpa activity is the acetylation 
of cell wall companem*. 

5. A polynucleotide probe or primer which comprises a fragment of at least 15 
nucleotide* of a polynucleotide selected from: 
30 (b) a polyniTclflntiite c^omprising a rmclertfide sequence capable of hybridising to a 

fragment of the nucleotide sequence set out in SEQ ID No. 1, the fragment having 
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the nucleotide sequence of nucleotides 210*1335 of SEQ ID No. 1; 
(c) a polynucleotide comprising a nucleotide sequence capable oflrytaxidismg to the 
complement of a fragment of the nucleotide sequence set out in SEQ ID No. 1, the 
fragment having the nucleotide sequence of nucleotides 210-1335 of SEQ ID No. 1 ; 
5 and 

(d') a polynucleotide comprising a polynucleotide sequence winch is degenerate as a 
result of the genetic code to a polynucleotide sequence of (c). 

6. A polypeptide in substantially isolated farm which is encoded by a polynucleotide of 
10 any one of claims I to 4. 

□ 

£p 7. A polypeptide in substantially isolated form which comprises the sequence act out in 

j SEQ ID No. 2, or a polypeptide snhstimtiaTly homologous thereto which has mpa activity, 

^ or a fra gm ent of the polypeptide of SEQ ID No. 2 which has mpa activity, 

£0 15 

S. A polypeptide according id claim 7 which has the sequence set out in SEQ ID No. 2. 

U 

a 

\9 9, A polypeptide comprising at least 8 amino acids which is an hsmunogemc fragment 

q of a polypeptide defined in claim 7 or 8 and which comprises an epitope which is specific 

20 to the patoogenicity of mycobacterial cells, 

10. A vector cornprising a polynucleotide as denned in any one of claims 1 to 4. 

11. An expression vector comprising a polynucleotide as defined in any one of claims 1 
25 to 4, operably linked to regulatory sequences capable of directing expression of said 

polynucleotide in a host cell 

12. Ad antibody capable of recognising a polypeptide as defined in any one of claims 6 to 
9. 

30 
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13. An antibody according to claim 12 vdiich is a monoclonal andbody or a fragn^ 
thereof 

14. A method for detecting the presence or absence of a polynucleotide as defined in any 
5 one of claims 1 to 4 in & biological sample which method cmnpri scs: 

(a) bringing a biological sample ^iteming DNA or RKA into contact with a probe 
according to claim 5 under hybridising conditions; and 

(b) detecting any duplex formed between the probe and nucleic acid in the sample. 

10 15. A method of detecting tiie presence or absence of a polypeptide as defined in any one 

O 0 f claims 6 to 9 in a biological sample which method comprises: 
(Tj incubating the biological sample with an antibody according to claim 12 or 13 

rjj under conditions which allow for me formation of an antibody-antigen complex; 

5l and 

CO 15 (b) determinmg whether antibody-antigen complex comprising said antibody is taned. 



16, A method of detecting the presence or absence of antibodies in a biological sample 



O 

l J3 which method comprises: 

w 

q (a) incubating a biological sample with a polypeptide according to any one of claims 6 

20 to 9 comprising an epitope under conditions which allow for the formation of an 

sotibody*anngen complex; and 
(b) determining whether an aim~b<>dy-antigen complex comprising said polypeptide is 
formed. 

25 17. A method of dotecting the presence or absence of cell mediated immune reactivity in 
an animal or banian, to a polypeptide according to any one of claims 6 to 9 which method 
comprises: 

(a) incubating a cell sample with a polypeptide axxording to any one of claims 6 to 9 
comprising an epitope under conditions which allow for a cellular immune 

30 response; and 

(b) rigjBE tififf ttl* prr«f"ftft raid cellular hnrmme Tg^mmaa in the inrnhwtr. 



I 
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18. A test kit for detecting the p res ence or absence of a pathogenic mycobacteriam m a 
sample which comprises a polynucleotide according to any arte of claims 1 to 4 or a 
polypeptide according to any one of claims 6 to 9 or an antibody according to claim 12 or 

5 13. 

19. A pbaxmaceulical composition comprising (i) a polypeptide according to any one of 
claims 6 to 9 or a polynucleotide according to any one of claims 1 to 4 or an antibody 
according to claim 12 or 13 and (n) a suitable carrier or diluent 

20. A polypeptide according to any one of claims 6 to 9 or a polynucleotide according to 
any one of claims 1 to 4 or an antibody according to claim 12 cr 13, for use in the 
treatment, prevention or diagnosis of a disease caused by a irrycobacteriom. 

in 

CO 15 21. A method of treating or preventing a inycobactcrial disease in an animal or human 

caused by mycobacteria which express a polypeptide according to any one of claims 6 to 9, 
\t which method comprises administering to the animal or human an effective amount of said 

tD polypeptide. 

Q 

20 22* A method of treating or preventing a nryr^ 

caused by rnycobacteria containing the nucleotide sequence of SEQ ID No. I, which 
method comprises adnunistering to die animal or human an effective amount of a 
polynucleotide according to any one of claims 1 to 4 or a vector accc^dmg to claim 10 or 
11. 

25 

^ 23. A method acconting to clarma 21 or 22 wherein the rrrycobacterial disease is JohnCs 

disease or Crohn's disease. 

24. A metliod according to any one of clainis21 to 23 for mcreasing the m vivo 
3 0 susceptibility of mycobacteria to antimicrobial drugs. 
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25. A vaccine composition comprising (i) a polypeptide according to any one of claims 6 
to 9 or a polynucleotide according to any one of claims 1 to 4 or a vector according to 
claims 10 or 1 1 together with (ii) a pharmaceutic ally acceptable carrier or dimcnt 

5 26. A plaamid conurinxog a polynucleotide sequence according to any one of claims 1 to 4 
under the control of a promoter. 

27. A plasmid according to claim 26 wherein the promoter is a CMV, MMLV, RSV or 
SV40 promoter. 

10 

q 28. Anucidc acid vaccmcconmriaing(i)aplfismidas 

^ pbarmaceiirically acceptable canier or diluent. 

* 

0 1 ... 

[I) 29. A vaccine according to claim 2S which further comprises a tranafbetion agent 



en 

CO 



15 



30. A vaccine comprising (i) a polypeptide aa defined in any one of claims 6 to 9, 



U optionally linked to a hapten molecule, and (ii) a pharmaceuticafly acceptable canier or 

^ diluent 

Q 
□ 

2 0 31. A non-pathogenic microorgaznsri or a cell fr om a human or Animal species prone to 
infection by itya^ontaiiring mycobacteria comprising a component on its surface which 
has been modified by a polypeptide according to any one of claims 6 to 9. 

32. A non-pathogenic uiicrooigarnsrn or a cell from a human or anhwH species prone to 
25 infection by mpa<:ont2imn$ mycobacteria which has been transformed or transtectcd with 
a nucleic acid construct conijiiiging a polynucleotide as defined in any one of claims 1 to 4 
and 26 to 29. 



30 



33. A non-pathogenic micioorgaiiism or a cell fr om a HiTjnun or «n*triq^ species prone to 
infection by wyw-corttaming mycobacteria wherein the nucleic acid construct according to 
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claim 32, further comprises a polynucleotide which encodes the polypeptides of the GS 
region of MAP. 

34. A nonpathogenic niicjrootgaziisxn or a cell from a human or annual species prone: to 

5 infection by j^-corrtainfng mycobacteria ajWHdmg to claim 32 or 33 wherein the gene or 
genes present in the nucleic acid construct are expressed 

35. A vaccine comprising (i) a can-pathogenic microorganism or a cell from a human or 
animal speciea prone to infection by wpo-comaimng mycobacteria according to any one of 

10 claims 31 to 34 and (u) a phannaccuticalry acceptable carrier or diluent. 

C3 

*2 36. A non-pathogenic micioorganiara or a cell from a human or animal species prone to 
£ infection by ttpa<ontahnng mycobactena comprising on its surface an antigenic 
^ d cliaiii inant capable of being produced by the actios of a polypeptide as defined in claim 7 

15 or 8 and which is capable of eliciting antibodies which bind the surface of MAP. 

u 

l± 3 7. A normally pathogenic myoobacterinm or pathogenic isolate thereof whose 

palhogcaiciry ia mediated in all or in part by the preacsce ox expression of a polypeptide as 
C3 defined in any one of claims 6 to 9, which mycobacterium or isolate harbours an 

20 attenuating mutation m the polynucleotide sequence as denned in any one of claims 1 to 4. 

38, A vaccine coniprising (i) ancn-patbogenicinicroorgam 

animal species as denned in claim 36 oramyoab^cteriumor isolate as defined in claim 37, 
and (ii) a pliannaceuncally acceptable carrier or diluent 

25 

39. A vaccine according to claim 38 which comprises a mycobacterium or isolate wherein 
the attenuating mutation in the mycobactenum or isolate is mfriiftfH by the insertion of 
one or more nucleotides, 

30 40. A pclynncleotide insertion element selected from: 

(a) apolymtcisotide comprising the nucleotide sequence set out in SEQ ID Nes, 3 or 4; 
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(b) a polyzmdeodde comprising a nucleotide sequence capable ofhybridiang to a 
fragment of the nucleotide sequence set out in SEQ ID No, 3 r the fragment having 
the nucleotide sequence of nucleotides 1856-2543 of SEQ ID No. 3; 

(c) a polynucleotide comprising a nucleotide sequence capable of hybridising to a 

5 fragment of the nucleotide sequence set out in SEQ ID No. 4, the fragment having 

the nucleotide sequence of nucleotides 1-6&8 of SEQ ID No. 4; 

(d) a polynucleotide comprising a polynucleotide sequence which is degenerate as a 
result of the genetic code to the polynucleotide of SEQ ID No. 4 or a 
polynucleotide of (b); 

10 (e) a polynucleotide having at least 75% homology to the nucleotide sequence of SEQ 
n ID No. 3; and 

^ (f) a polynucleotide having at least 75%hoinology to the nucleotide sequence of SEQ 

4 ID No. 4. 

m 

IS* 

^ 15 41. A vaccine according to claim 39 whercb the sequence of ouo o^ 
* sequence as defined in claim 40. 



42. A polynucleotide probe crprmer which comprises a fragment of at least 15 



V*. 

nucleotides of a polynucleotide selected from: 

CP 

20 (b) a polynucleotide conumsing a nucleotide sequence capable of hybridising to a 

fragment of the nucleotide sequence set out in SEQ ID No. 3, the fragment having 
too nucleotide sequence of nucleotides 1 856-2543 of SEQ ID No. 3; 
(c) a polynucleotide comprising a nucleotide sequence capable of hybridising to a 
fragment of the nucleotide sequence set out in SEQ ID No. 4, the fragment having 
25 nucleotide sequence of nucleotides 1-683 of SEQ ID No. 4; and 

(d*) a polyrmc^eotide comprising apotymicleotide sequence which is degenerate as a 
result of the genetic code to a polynucleotide of (b). 

43. A polypeptide in substantially isolated form which is encoded by a polynucleotide of 
30 claim 40. 
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44. A polypeptide comprising at least 8 amino acids which is an immunogenic fra gment 
of the polypeptide defined in claim 43 and which comprise* an istA epitope. 

45. A vector comprising a polynucleotide as defined in claim 40. 

5 

46. An expression vector canmrising a polynucleotide as defined in claim 40, opcrably 
liked to regulatory sequences capable of directing expression of said polynucleotide in a 
host cell. 

■ io 47. A method fox preparing a myoobacterium or pathogenic isolate as defined in ^ain 37 

G which method comprises transacting smimnl or Hu man isolate of an mpo containing 

v3 ... , 

ij\ pathogenic bacterium with a polynucleotide construct o n mf irking a polynucleotide as 

^ defined in claim 40. 

ui 
m 

tti 15 AS. The method of claim 47 wherein transrection is effected by clcctroporatioiL 



49. The method of claim 47 or 48 wherein the porynudeotide sequence as defined in 

C3 
0 



\D claim 40 has the nucleotide sequence set out in SEQ ID No, 3 or 4, 



20 
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